were all purchased without further purification.
2 least three times. CuBr (0.525g) and initiator-coated samples were then added into the reaction vessel. The vessel was then degassed and left at room temperature in the argon protection environment. After polymerization, the samples were then preserved in a 0.5 M NaCl solution for further use after rinsed with ethanol and Milli-Q water. PMETA brushes with different thicknesses were achieved by adding extra amount of bulk polymerization initiator 2-EBiB and altering the polymerization time.
Ion-Exchange Process and XPS Results. The ion exchange process was carried out by immersing the PB into a solution of 0.1 M sodium/lithium salts for 8 hours (0.05M for PFO -). After the counterion exchange, the samples were rinsed with Milli-Q water, ethanol and then N 2 dried. In order to remove excess surface free salts, the brush samples were subsequently rinsed with copious of Milli-Q water. According to X-ray photoelectron spectroscopy (XPS) results, it was proved that all the counterions were successfully exchanged in PMETA brushes as shown in Figure S1 aqueous solutions, the parameter and thicknesses were set to be fitted due to the difference in refractive index between dry and wet PB. The static contact angle measurements were measured by a drop size analyzer (DSA-100, KRÜSS, Germany).
The images were captured by an optical microscope precisely 30 seconds after the contact of a droplet with the PB surface.
Ice Propagation of Water Microdroplets and Macrodroplets. The freezing measurements of water microdroplets on PB surfaces were examined by using the method and apparatus previously reported (details in Figure S2 ), 1 a droplet of 0.4μL was placed at the edges of the PB surface to be tested and evaporated into a small chamber by elevating the temperature to 50.0 o C, then the chamber was cooled gradually to 5.0 o C and kept for 1h to let water condense. Due to the small volume of the chamber, the adequate water content and the long holding time, the condensed water droplets and the surrounding water vapor can be considered as isopiestic in vapor pressure. Then the sample cell was cooled to -20.0 o C at a very low speed of 1.0 o C/min. Hence all freezing events occurred in the water saturated environment, and the relative humidity (RH) can be approximately considered as 100%. In fact, it is so difficult to control the RH of the low-temperature environment as the temperature changes. So the fixed RH of 100% can make such complicated matters simplified.
4
Similarly, before the ice propagation measurements of the macrodroplets, the asprepared samples with macrodroplets were kept for 1h at almost zero supercooling (heterogeneous ice nucleation temperature on the PMETA brush surfaces with different counterions was obtained via our previous experimental method) 2 to make sure that the environment reached the water saturated state without any evaporation or condensation. The ice propagation processes of both condensed microdroplets and macrodroplets were captured by a high speed camera (Phantom v7.3) at the speed of 300 frames per second.
Calculation of Frozen Droplet Ratio and Ice Propagation Rate.
The freezing occurred as signified by the sudden increase in the opacity of water microdroplets. The frozen droplet ratios were calculated according to the analysis of many in situ timeresolved optical microscopic images of all the freezing events (see Fig. S4 ). The microscopic field of view was fixed in 800 μm  600 μm. The corresponding ice propagation rates for each PB surface with different counterions were the sample means based on more than 20 independent experimental tests. 
